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DETAILED ACTION 



Response to Amendment 

1. Based upon the submitted amendment (1-19-2007), the examiner notes that claims 1-53 
have been cancelled and claims 56,65 have been amended. 



Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 ILS.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

2. Claims 54,60,65,73, 56,62,67, 57,59,63,68,71,72,74,70 rejected under 35 U.S.C. 1 03(a) 
as being unpatentable over Youssefmir (6795409). 

As per claim 54, Youssefmir discloses a beamforming method for a 
communications system where the system receives a signal that comprises data tones 
(second type) and training tones (first type) (Fig. 5C,5D). The combiner 229 of Fig. 2 
performs channel estimation on the received signal in order to compensate for multipath 
(Col 7 line 60 to Col 8 line 12). The system estimates interference (noise) (Col 8 lines 1- 
12) and uses the estimates to allow the beamformer to mitigate the interference (Col 27 
lines 1-1 1) via the smart antenna processing strategy. The smart antenna weighting 
parameters may be determined (computing beamforming) based on optimizing a 
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parameter of an error signal (Col 6 lines 1-22) where the error signal is determined from a 
received training signal or tone (Col 27 lines 40-50) (Col 27 line 65 to Col 28 line 10). 
Since the error signal is used to mitigate the effects of interference and multipath, the 
error signal comprises a noise (interference) estimate and a channel (multipath) estimate. 
However, Youssefmir does not specify that the estimates based off a particular training 
tone are applied to the closest data tone. 

Youssefmir' s interference and multipath estimates may be determined from 
training tones in a time division or frequency division system (Col 29 lines 1-10). As 
such, It would have been obvious to one of ordinary skill in the art at the time of this 
application that the estimates made at a particular instant in time or a particular frequency 
on a particular tone should be applied to the closest data tones (in time or frequency) for 
the purpose that the training tone noise estimate (and hence the noise mitigation) will be 
the most accurate for the nearest data tone estimates (ie. you would not estimate noise @ 
lOKHz and apply it to signaling @ 10MHz). 

As per claims 60,65, the claims are rejected for the same reasons as the claim 54 
rejection. Youssefmir discloses the means within a communications receiver to perform 
the method of claim 53. The system inherently comprise a training tone extractor for the 
purpose of retrieving and processing the training tones. 

As per claim 73, the claim is rejected for the same reasons as the claim 54 
rejection. The system comprises an antenna (Fig. 2a,2b). The system inherently 
comprises an A/D converter for the purpose of converting the received analog waveforms 
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into digital format in order to be processed by a DSP (Col 5 lines 1-6). The system may 
be an FDD system and processed in the frequency domain (Col 29 lines 1-10). There are 
less training tones than data tones (Fig. 5c,5d). 

As per claim 56,62,67, they are rejected for the same reasons as claim 54. 

As per claim 57,59,63,68, they are rejected for the same reasons as the claim 54 
rejection. The received tones inherently require indexing (such as clocking or frame 
formatting for example) and extracting steps (and means) for the purpose of being able to 
retrieve, separate, and process the individual tones (both data and training). 

As per claim 71, the system may be implemented as a DSP (Col 5 lines 1-6). 

As per claims 72,74, they are rejected as per the claim 73 rejection. 

As per claim 70, Youssefmir discloses the communications receiver as per the 
rejection above, but does not specify integrating any parts of the receiver. 

It would have been obvious to one of ordinary skill in the art at the time of this 
application to integrate as many components of the system as possible for the advantage 
of improved manufacturability. 



3. Claims 55,58,61,64,66,69 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Youssefmir (6795409) as applied to claim 54,60,65, and further in view of Raleigh 
(6006110). 
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As per claim 55,61,66, Youssefmir discloses that a known signal may be used to 
form an error signal (noise/channel estimate) used in the beamforming (Col 6 lines 5-25), 
but does not give the specifics of the estimating process. 

Raleigh discloses a beamforming system where interference (noise) is estimated 
in order to optimize the beamforming (Col 8 lines 10-45). The noise estimator computes 
the difference (error signal) between the received training signal and the previous training 
signal (Col 15 lines 25-40), calculates the variance and covariance (Col 1 1 lines 46-50), 
and then time averages the covariance (Raleigh Col 15 lines 1-10). It would have been 
obvious to one of ordinary skill in the art at the time of this application to use a known 
technique in the system of Youssefmir for the purpose of estimating the noise (error 
signal) used in the beamforming process. 

As per claims 58,64,69, Raleigh's system calculates soft decisions and noise to 
signal (SINR) for each of the tones (RALEIGH: Col 14 lines 10-21). 

Response to Arguments 

4. Applicant's arguments with respect to claims 54-74 have been considered but are not 



persuasive. 



Application/Control Number: 10/044 5 638 Page 6 

Art Unit: 2614 

As per applicant's argument that Youssefmir does not disclose a channel estimate 
to compensate for multipath, examiner disagrees. Examiner contends that Youssefmir 
does disclose that the combining stage performs spatial processing and combines the 
beams in a way that mitigates multipath and interference (Col 8 lines 1-5). Examiner 
notes Col 6 lines 10-20, where it is disclosed that a known training signal may be used to 
form an 'error' signal. This error signal is used by the system to determine the antenna 
strategy and determine weighting parameters. This procedure in the smart antenna 
system is used to mitigate multipath and interference, so the error signal is the estimate of 
the multipath and interference (channel estimate and noise estimate). 

As per applicant's arguments that Youssefmir does not disclose taking noise 
estimates on training tones, examiner notes Col 6 lines 5-15 that disclose a training signal 
embedded within the data signal that is used to produce the error signal (estimate). 

As per applicant's argument that estimation and calculation of weighting 
parameters for the smart antenna is not part of the beamforming, examiner disagrees. 
Examiner contends that the weighting and combination of waveforms is part of the 
beamforming and that the estimation (error signal) is used for the broad term 'computing 
beamforming' (as per applicant's independent claim language). 

As per applicant's argument that it would not have been obvious for Youssefmir' s 
system to utilize training tones nearest each data tone in order to derive a noise estimate, 
examiner notes that Youssefmir already discloses estimating noise on training tones, in a 
system where data/training tones are spread out over the spectrum (FDMA,FDD), or are 
placed at relative moments in time (TDD,TDMA). Examiner contends that one skilled in 



Application/Control Number: 10/044,638 Page 7 

Art Unit: 2614 

the art, who was using noise measurements from training tones would, realize that the 
training tone nearest a data tones (in time or frequency, depending on the system) would 
give the best estimation of what noise was being applied to said data tone. As per 
applicant's comment that there is no support in Youssefmir to use training tones to derive 
the 'multipath estimates' examiner notes the above cited sections of Youssefmir. 

As per applicant's comment that examiner is using hindsight in saying that the 
error signal comprises a multipath and noise estimate. Examiner maintains that the error 
signal being referred to by Youssefmir is the 'error' in the received signal. The 'error' is 
only caused by the channel properties or interference (noise) as those are the only things 
that will act on the signal from when it is transmitted to when it is received. The 'error' 
is an 'estimate' of what happens to the signal when it is travels through the transmission 
channel. 

As per applicant's argument that Youssefmir does not disclose the 'indexing' 
function. Examiner contends that any system that demodulates multiplexed data requires 
a mechanism to identify which bits are data and which are overhead (the training tones 
for example). Any mechanism that is used to identify the type of each symbol may be 
considered an 'index'. Youssefmir already discloses analyzing embedded training tones 
(Figs. 4,5). The tones must be 'indexed' in order to be recovered analyzed, and acted 
upon by the system. Again, Youssefmir already discloses the separate (data, training) 
signal-types that are combined to form the transmitted/received signal. Any system that 
receives, and acts upon the combined signal requires an 'indexing' function in order to 
separate, identify, and act on the data. 



Application/Control Number: 10/044,638 Page 8 

Art Unit: 2614 

As per applicant's comments that Youssefmir does not disclose a 'tone extractor', 
examiner notes that Youssefmir discloses multiplexed signals that are received, 
separated, and then acted upon (noise/channel estimates on the training tones). In the 
same manner that the signals must be 'indexed' the signals require a 'tone extractor' to 
separate and recover the individual signal types. A 'tone extractor' is considered to be 
any mechanism that separates the data from the overhead/training signaling. Youssefmir 
already discloses receiving and acting upon the training signals, therefore they must be 
extracted from the incoming combined signal, and therefor the system inherently 
comprises a 'tone extractor'. 

As per applicant's arguments regarding claims 63,68 examiner notes the above 
responses regarding the obviousness of using the nearest training tone for each data tone 
and also the inherent indexing function that is required to identify, separate, and act on 
the received signal. Examiner reads the indexing function as a 'noise selection function' 
when the indexing function is used to facilitate the noise estimation on the training 
signals. 

As per applicant's arguments regarding claim 73, examiner notes that Youssefmir 
discloses that his smart antenna system may be used in an FDMA, CDMA, TDMA 
system. These are known systems that require a 'preprocessing system' in order to 
receive and recover the data. In the case of the frequency division multiplexing 
protocols, the received signal must be acted upon in the frequency domain to recover the 
signal. 
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As per applicant's comment that Youssefmir does not disclose using estimates 
from one type of tone to perform beamforming on another type of tone, examiner 
contends that the training tones are one type of tone and the data tones are another type 
and Youssefmir discloses using estimates from one type of tone to perform beamforming 
on another type of tone as noted above. 

As per applicant's argument that Raleigh does not disclose the noise estimation on 
training tones, examiner notes Col 7, lines 40-50. 

As per applicant's arguments that claim 55 recites two independent indications, 
applicant is not correct. Claim 55 claims a first indication and then a second indication of 
the first indication. The indications are not independent. Furthermore, regarding the 
Raleigh reference, the variance indication inherently requires (as per the definition of 
variance) an indication of a difference between a current tone and a previous tone 
(applicant's claimed first indication). 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Alexander Jamal whose telephone number is 571-272-7498. The 
examiner can normally be reached on M-F 9AM-6PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Curtis A Kuntz can be reached on 571-272-7499. The fax phone numbers for the 
organization where this application or proceeding is assigned are 571-273-8300 for regular 
communications and 571-273-8300 for After Final communications. 
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